Selective reorganization of GABAergic transmission in neonatal ventral hippocampal-lesioned rats.
Post-mortem studies suggested a disturbance of the GABAergic system in schizophrenia. Neonatal ventral hippocampal-lesioned (NVHL) rats were used as a neurodevelopmental model of schizophrenia. Here, we characterized the GABAergic system, focusing on the GABA-synthesizing enzyme, GAD67, GABAergic interneuron characteristic proteins, and the GABA transporter, gat-1. As the GABAergic system is crucial to brain excitability, the sensitivity to pentylenetetrazol (PTZ) administration, an antagonist of GABAA receptors, was also evaluated in such rats. Male pups were lesioned with ibotenic acid at postnatal day 7. As adults, they were submitted to standard behavioural tests, i.e. prepulse inhibition of the startle reflex and increased locomotion under apomorphine, to assess the effectiveness of the lesions and the PTZ infusion test before immunohistochemistry of the GABAergic neuron markers. We found a widespread perturbation of the enzyme responsible for GABA synthesis, GAD67 and a decrease of specific interneurons, restricted to the hippocampus, entorhinal and prefrontal cortex, but no alteration of gat-1-positive fibres. The usual behavioural properties of the model, such as hyperlocomotion under apomorphine and a deficit in sensorimotor gating were confirmed. NVHL rats showed changes in cortical excitability reflected by higher susceptibility than sham-operated rats to spike wave discharges and decreased susceptibility to clonic seizures, induced by increasing the dose of PTZ. These findings indicate that a neonatal lesion of the ventral hippocampus elicits alterations in the GABAergic system leading to functional consequences on brain excitability, lending support to the idea that GABAergic systems could be involved in the pathophysiology of schizophrenia.